between the cerebral hemispheres in recognizing faces presented from different viewpoints, and I came across a paper that had looked at the effects of pose on facial recognition.
Laboratory studies had suggested that a three-quarter view leads to better recognition, but Logie et al. wanted to know if this generalized to the real world. In their first experiment they replicated some of the laboratory findings. So far so good. Their second experiment was to publish in a local newspaper, photographs of six different faces from different viewpoints, instruct readers that the six people would be walking around Cambridge at a certain time the following Saturday, and invite the readers to identify them and contact the experimenters by phone or by filling in a response form from the newspaper. Only one of the 100 000 readers responded. The experimenters then published a request for readers to say whether or not they had participated in the task. No responses were received.
This was an important study for me. A well-respected group of researchers had carried out a wellplanned, somewhat extravagant experiment and it had turned to dust in their hands. If it could happen to them, it could happen to anyone. Undeterred, they carried out a third experiment in which volunteers were paid to find the targets after viewing photographs. This time the weather intervened: "Unfortunately, on the night prior to the experiment Cambridge received an unusually heavy fall of snow." As a result, almost 25% of the paid volunteers didn't take part, and only two reported accurate sightings.
The experiment was failing for a good reason -the sheer difficulty of recognizing multiple targets from photographs -and the authors eventually solved this problem, but it is for the documentation of the failed experiments and the circumstances which led to failure that I remember this paper. It was the first lesson I received in how to be wrong, and whenever the first two stabs at an experiment don't work out, it's to this paper that I turn for reassurance.
Correspondence
The Drosophila Beat protein is related to adhesion proteins that contain immunoglobulin domains Arcady R. Mushegian
Axon extension along the surface of other axons in the course of embryo development results in axon bundle formation (fasciculation), followed at the later stages by controlled defasciculation of axon subsets at defined choice points. The genetic and biochemical basis of fasciculation in chick and fruitfly embryos has been studied in some detail, and cell adhesion molecules (CAMs) have been shown to have a pivotal role in this process. One well-studied example is Fasciclin II (Fas II) of Drosophila, a membrane CAM containing immunoglobulin-like domains that enables axon fasciculation along the three longitudinal axon pathways [1] . Posttranslational modifications (by phosphorylation and sialylation) of Fas II and of related chick CAMs, have been implicated in the control of fasciculation, presumably by affecting the extent of homophilic adhesion [2, 3] .
Recently, a Drosophila gene, beaten path, has been shown to promote defasciculation by decreasing axon-axon adhesion. Motor axons fail to defasciculate in beaten path mutant embryos, and this phenotype is reversed in embryos in which both beaten path and genes encoding CAMs are mutant, consistent with the antagonistic roles of these two classes of proteins [4] . Beat, the product of the beaten path gene, is a secreted protein that was thought not to contain any known sequence motifs [4] .
We applied the sensitive and selective BLAST2 algorithm [5] to search the non-redundant sequence database at NCBI (Bethesda, USA) with the Beat sequence. This search retrieved many classes of proteins with known immunoglobulin-like domains, including chicken CAMs, the T-lymphocyte activation protein CD80, the irregular chiasm C-roughest protein required for correct axonal pathway formation in the optic lobe of Drosophila, and Drosophila Fas III protein. The matches were in the amino-terminal half of Beat protein, and corresponded to the predicted immunoglobulin-like domains of the other proteins. Although probability of matching by chance was of moderate significance (p values of 10 -2 ), the typical pairwise scores between Beat and other proteins were in the range of 90-100, indicating likely biological relevance of the observed similarities for a medium-sized protein with unbiased sequence composition [6] . Moreover, searching of the expressed sequence tags (EST) database with Beat sequence detected the putative products of a human and a mouse EST -T08949 and AA155245 -that were even more closely related to Beat, and displayed statistically significant similarity to this protein (scores 118 and 109, and probabilities of matching by chance 10 -5 and 10 -4 , respectively). The EST database search also retrieved many immunoglobulin-domain proteins at statistically significant levels when used as queries in the further rounds of database searches. Multiple sequence alignment detected two immunoglobulin-like domains in the Beat sequence ( Fig. 1) , with invariant residues and predicted secondary structure conforming to the known pattern of sequence conservation in diverse immunoglobulin-like domains [7, 8] . Some of the similarities between Beat and the immunoglobulin-domain proteins could also be observed using the conventional BLAST algorithm [9], after filtering out the carboxyterminal, low-sequence-complexity segment of Beat protein with the SEG program [10]. Thus, Beat seems to be a secreted immunoglobulindomain protein.
Interestingly, the putative immunoglobulin-like domains of Beat also matched regions in a group of human pregnancy zone proteins, not previously reported to be immunoglobulin-related. Database search using pregnancy zone protein sequences revealed that they, too, contain multiple immunoglobulinlike domains. For example, the probability of matching by chance between human pregnancy-specific β-1 glycoprotein D and human B-cell receptor CD22B, a bona fide immunoglobulin-domain CAM [11], was computed, by BLAST2 program, to be less then 10 -9 , with a similarity score of 150. The complete sets of immunoglobulin domains in the pregnancy zone proteins and related carcinoembryonic antigens remains to be determined. Surprisingly, the carboxy-terminal half of Beat protein immediately downstream of the immunoglobulinlike domains matched, in BLAST2 search, the human paraoxonase sequence (similarity score 97; data not shown). The catalytic mechanism and structure-function relationships of paraoxonase are 
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Immunoglobulin We have used sensitive methods to reanalyze the sequence of Beat, and located a number of protein motifs that provide new insights into its structure, function and evolution. The mature 401 amino-acid chain of Beat can be reliably parsed into three discrete globular domains: a tandem repeat of Ig modules with distinctive Cys and Trp landmarks (D1, residues 1-114; D2, 115-220) separated by an unstructured linker (221-293) from a Cys-rich carboxy-terminal segment (D3; 294-401) (Fig. 1a) . Database searches with WU-BLAST2 (W. Gish, unpublished; http://blast.wustl.edu) show that the amino-terminal Ig D1 module preferentially draws vertebrate T-cell receptor sequences, whereas the more economical Ig D2 elicits matches with more divergent Ig superfamily molecules like Drosophila Fasciclin III (Fig. 1a) . Overlay of predicted secondary structures [8, 9] and fold recognition analysis [10] propose a comparative, structure-based classification [11, 12] of the Beat Ig domains as nine-␤-stranded V-type structures; the D2 module displays shorter loops [12] .
The carboxy-terminal D3 module contains a pattern of six Cys residues loosely similar to a 'cysteine-knot' motif conserved in the ␤-sheet folds of growth factors like transforming growth factor-␤, neurotrophins (for example, nerve growth factor), platelet-derived growth factors and glycoprotein hormones [13] . In particular, the sequences C CNMSG GRC C (residues 332-338) and C CGC C (385-387) in Beat match, respectively, the C CX 1-9 G GXC C and C CXC C cysteine-knot fingerprints (as detected by PRINTS motif GFCYSKNOT [14]), typically separated by ~40-60 amino acids (Fig. 1b) . Three intra-chain disulfide links in a knot-like topology are predicted in Beat (Cys297-Cys370, Cys332-Cys385 and Cys338-Cys387); a seventh, unpaired Cys396 may be available for an intermolecular link. This latter suggestion is enhanced by the observed propensity of cysteineknot domains to form homodimers or heterodimers [13] . This latent function of cysteine-knot structures -to serve as molecular dimerizersmay be particularly relevant to the 'tail' location of D3 in Beat.
Bork [15] has described a class of carboxy-terminal (CT) modules in molecules as varied as connectivetissue growth factor, Von Willebrand factor, several mucins and Drosophila slit protein, that show a clear resemblance to cysteine-knot folds.
